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(57) [Abstract] 
[Objective] 

color being satisfactory, at same time, polypropylene 
terephthalate resin of high degree of polymerization where 
oligomer content is little is offered. 

[Constitution] 

With thermoplastic polyester resin which designates 
propylene terephthalate unit as main constituting unit, the 
intrinsic viscosity 0.9 or greater, b values thermoplastic 
polyester resin where 1 0 or below * oligomer content arc 1 
weight % or less. 

[Effects)) 

When it makes fiber, when with yam-making process it 
deposits in spinneret face and vicinity as white powder, 
causes yam break, makes Him, with thermal processing 
process precipitates is not in film surface as white powder. 
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[0001] 
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[0003] 
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Therefore, if this PPT resin is used, film of useful fiber and 
high quality stabilizing as clothing, and industrial material use 
it is acquired. 

[CiaimOO] 
[Claim 1] 

With (hermoplastic polyester resin which designates 
propylene terephthalate unit as main constituting unit, the 
intrinsic viscosity 0.9 or greater, b values 10 or below, 
oligomer content arc 1 weight % or less and thermoplastic 
polyester resin which is made feature. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

As for this invention, color being satisfactory, at same time, 
itis something regarding polypropylene terephthalate (PPT ) 
resin of high degree of polymerization where oligomer 
content is little. 

[0002] 
[Prior Art] 

Until recently, PPT resin was paid attention in order that it 
uses the low modulus and from fact that it possesses elastic 
recovery ratio which issuperior, as clothing and fiber etc of 
industrial material. 

But, PPT resin is easy io do thermal decomposition, in 
addition, oligomer the by-production to do damages easily at 
time of condensation polymerization, those of the high degree 
Of polymerization are difficult to obtain, there was a problem 
that color of the polymer which is acquired is bad. 

Furthermore, when PPT resin where oligomer content is many 
is used, when itmakes fiber, with yarn-making process it 
deposits in spinneret face and vicinity as white powder, 
causes yam break, when it makes film, with thermal 
processing process as while powder, there was a problem that 
it precipitates to the film surface. 

[0003] 

In order that polymer of high degree of polymerization is 
obtained, method (U.S. Patent 3,671,379 number) whichuses 
titanium compound where activity is high as polymerization 
catalyst with high concentration isproposed, but polymer of 
high degree orpolymerization although it is acquired, was 
notsomething which coloration can ofTeT to utility 
considerably. 
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[0004] 



[0005] 

oTv 0.9 jy±. b fB*« 10 fctT. *■ 



^iUAJ-Br^gs^JSco PPT $1*5 o 
[0006] 

[0007] 

*ftm<o ppt cfssii. ju 

(PD)^t^t-rL^T^;r,ffi(TPA)fit»i:A^^^^ 
^sui^R* =i/\£B, 7ye^, 

[0008] 

»*k ss«s»l m*a««ie«tiei:rtt«iz 

[0009] 

*ftffl<DPPT«8&li*ttlB»£ft< 0-9 JSlJh, b 
fit** 10 £lTX'fe^Cij!j^^^ e 
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Furthermore, are designated 1 and 3 -propanediol as starting 
material of high purity,a!so method (Japan Unexamined 
Patent Publication Hei 5-262862 number) which adds specific 
pigment to this making use of tin compound as condensation 
cataty&t, is proposed, but with this method, be able toacquirc 
polymer of high degree of polymerization, although certain 
extent color can be improved,controls by-production oT 
oligomer being difficult. There was a problem that ouly 
polymer where oligomer content is many can beacquircd. 

[0004] 

[Problems to be Solved by the Invention] 

this invention cancels deficiency which was inscribed, color 
issatisfactory, at same time, is something which ii tries to 
offer PPT resin of high degree of polymerization where 
oligomer content is little. 

[0005] 

[Means to Solve the Problems] 

As for this invention, being something which solves 
above-mentioned problem, as for gist, with thermoplastic 
polyester resin which designates the propylene terephthalate 
unit as main constituting unit, intrinsic viscosity 0.9 or 
greater, b values 1 0 or below* oligomer concent are 1 
weight % or less and there is a thermoplastic polyester resin 
which is made feature. 

Furthermore, regarding to this invention, oligomer is PPT of 
the soluble low degree of polymerization to chloroform. 

[0006] 

You explain in detail below, concerning this invention. 
[0007] 

PPT resin of this invention, 1 and 3 -propanediol is (PD ) 
component and somethingwhich consists Of tcrephthaKc acid 
(TPA ) component , but in range which does notimpair 
characteristic, ethyleneglycoL 1, 4- butanediol. 
1 ,6-hexancdiol . ;ep -caprolactone, isophthalic acid* 
phthalic anhydride, phthalic acid, succinic acid, adipic 
acid. 2,6-naphthalenedicarboxylic acid etc may be 
copolymerized. 

[0008] 

In addition, ultraviolet absorber and antioxidant or other 
various stabilizer^ pigment, flame rctardant, antistatic 
agent etc like hindered phenol compound can be contained in 
according to need option. 

[0009] 

As for PPT resin of this invention, intrinsic viscosity 0.9 or 
greater, b values is 10 or belowjt is necessary . 
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*«^<z> ppt WB&f±, 3*-y^?— «r« 

*?T&'Jwm\±&>&l><DO) % 0.5 

*<Dfctf>. PPT 8tM*(7>^-'J=JT- 

(:MTWW7-4fcM,t» 8r*#/c 

[0011] 

PPT mmts Wlittf. PD <k TPA fc£ 

[0012] 

sttttKi*. arr, ?t> i tpa £#xx5^nte 

##*LL*)tfl]*., 3tE~F, 235-250 dcg C 0) 
SIBffiStf 0.7-0.S T\ b ft 10 lUT© PPT 

fttotLfc^U/ft'J^— £ % 50hPa £1T0DME 
T. 190-210 dcg C 02BireBlfeft|lte$fT 

rooi3] 
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intrinsic viscosity with those under 0.9, stabilizing 
satisfactory fiber and film or other molded article of intensity 
characteristic, prepuces being difficult, with ihoscwhere b 
value exceeds 10, color is bad, it becomes somethingwhere 
commercial value is low. 

Furthermore, when b value shows color of 
ycllowing-blucness, has thecxtent yellowing which is large to 
+side, with 0 as center is large to-side it has blucness, it 
shows . 

(If it does not become extremely small, one whose b value 
issmall i$ good. ) 

[0010] 

In addition, as for PPT resin of this invention, oligomer 
content is 1 weight % or less, iris necessary . 

As for PPT resin, as for some difference although it is, 
oligomer of0.5 weight% extent is formed with condition by 
remclring doing. 

Because of that, with those where oligomer content in 
originally PPT resin exceeds 1 weighr%, coupled with 
oligomer which is formed at time of remelting, yarn break 
occurring frequently at rime of yarn-spinniftg,white powder 
precipitating to film surface, it becomes problem. 

[O0H] 

PPT resin of this invention, esterification reaction doing for 
example PD and TPA ,adding condensation catalyst to 
esterification reaction product which it acquires, doing melt 
condensation polymerization reaction under vacuum, makes 
prepolymcr, solid phase condensation polymerization does 
this under vacuum and makes polymer of predetermined 
intrinsic viscosity it can produce with . 

[0012] 

Concretely, first, esierification reaction doing PD and TPA , 
you obtain esterification reaction product of esterification 
reaction ratio 92~9ff%. 

Next, intrinsic viscosity with 0.7 - 0.8, b value PPT 
prcpolymer of 10 or below isobtained in esterification 
reaction product which is acquired by doing 1 - 2 hours 
condensation polymerization with the temperature of 235 - 
250 dec, C including condensation catalyst (tetrabutyl titanate 
or sulfosalicylic acid is desirable. ), under vacuum. 

obtained prepolymcr, under vacuum of 50 hPa or less, solid 
phase condensation polymerization is done with the 
temperature of 190 - 210 dcg C 7 b value being 10 or below by 
designating intrinsic viscosily as 0.9 or greater, oligomer 
content can acquire PPT resin of 1 weight % or less. 

[0013] 
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(a) XXT-JUlbSW^ 

»S»ffl(AV), R*4 It *{Z-§£hZ£JZXr 
ffi(SN)£U #<D^Tx;vrMbJRG6^£#tf> 

fee 

x*T;MhEJfi^oK(SN-AV)/SN) x 100 

(b) *£E«atr7) 

^^<tLT:. 20 deg c *5H£Lfc. 

^g£5^*it(/<-*>x;U-7— ttfif DSC-7 
TOBLvc. 20 deg C/^Tf;l!^Lfc 6 

(d)bffi(^iJ^-£DftSH) 



(e) *'JiT"7-^#* 

<7)Ji^li 20-35 Jy^a.arfcfr&Ctt' 

PPTJMB^TLS 0.3mm ©ttfflfl.* 36 
4<*rttnfc*JB(,\ ffifta& 270 deg C. IS* 
1400mtih tttb* 12g/#<D$WC 10 0M 

[0014] 

X^^;U^SJSHIC % PD 30.4kg atf TPA 
33.2 kg(PD/TPA CD ^JU it =2.0) 
3039hPaG COftJffiT, 240 deg C T? 4 B#RJlxX 
xiHtEJESftlV I^TJMbSJEfr*tt 95.6% 
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(Working Examples)] 

Next, ihis invention is explained concretely with Working 
Example , 

Furthermore, property value or other measurement and 
evaluation method arc as follows. 

(a ) esterification reaction ratio 

number of equivalents of terminal carboxyl which is included 
in sample 1 r acid number (AV ^number of equivalents of full 
ester connection and terminal carboxyl which arc included in 
the sample 1 1 was done saponification number (SN ) with, 
esterification reaction ratio was sought with next formula. 

esterification reaction ratio (%) - {(SN- AV )/SN } X 100 

(b ) intrinsic viscosity [;ct] 

With equal weight blend of phenol and tetrachlorocthane as 
solvent, it measuredwith temperature 20 deg C. 

(c ) melting point (Tm ) with glass transition temperature 
(Tg) 

Making use of differential scantling calorimeter (Perktn Elmer 
make DSC-7 type), it measured with heating rale 20 deg Cpcr 
minute. 

(d ) b value (color of polymer ) 

It measured making use of color difference meter {Nippon 
Denshoku Kogyo K.K. (DB 69-244-3708 ) supplied 
ND-Model :si 80). 

(e ) oligomer content 

In case of polymer those which are pulverized in size of 20 
-35 mesh. In case of fiber you washed finish and you 
designated thosewhich were dropped as sample, 50 hours you 
extracted with chloroform with Soxhlct extractor , you sought 
chloroform soluble content as oligomer content. 

(It showed with weighed for sample. ) 

(f ) yam producing behavior (number of spun fiber breaks ) 

10 day continuing with condition of spinning temperature 270 
degC* Spinning rate 1400 m/min^ extrusion amount 12 
g/minute making use of the spinneret which 36 possesses 
discharge hole of hole diameter 0.3 mm, spinning ic did PPT 
re9in, sought yam break number of times of per day. 

[0014] 

Working Example 1 

In esterification reactor, PD 30.4 kg and TPA 33.2 kg (mole 
ratio=2.0 of PD/TPA ) were inserted, under the controlled 
pressure of 3039 hPaG, 4 hours esterification reaction were 
done with 240 deg C, esterification reaction ratio acquired 
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»b*tfci*xMfcfi«S«l 40kg ^ass^s 

245 dcg cvi &r* w imm&5.&&iTi\ mm 

£ 070 <D PPT ^U/K'J T-£f#/-„ 

^^^fc^L/^'jY-^ 130 de S CT?l B$fyj^ 
ffittfcfcLfcgL ].3hPa 0>&ff-F\2OOdegCT? 

1.02© PPT «flgSfffco 

fffe*Lfc PPT Tg45 <teg C> Tm 224 deg 

c. b a 5.1 -e*y.*y 0.3 a 

±»aa> ppt *&*LfcfcM. 

0.5 MttT?fcofc. 
[0015] 

MKf12~5*Jttt0ll 
*PPT«fB*|»fc 0 

*-'J=f^-$*r*A< l S*%&Ta> PPT#}8&£ 

ffl^tae, »*ft«Q3TiEttr^ 1 ia/B*5art 
fey, «*M^rtfi»T?ftofcia«, ;j-y=fv- 
l M%£JB*SPPTifll&£ffll>fc« 

[0016] 

it##j2 

u Httaig'&sfT^r^ffiisssffi 0.96 a? 



C^PPTWB^'J^T-ft**!* 2.3**% 

■efcy, cg> ppt »B*fflt^rttALfe4:^. 

fc. 

[0017] 
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95.6% estcrification reaction product. 

esterification reaction product 40 kg which it acquires was 
transported to condensation polymerization can, under 
vacuum of 0.3 hPa, 2 hours condensation polymerization were 
done with 245 deg C including the retrabutyl titanate 2 X 
lO^molc vis-a-vis TPA 1 mole, PPT prepolymer of intrinsic 
viscosity 0.70 was acquired. 

PPT resin of intrinsic viscosiry 1.02 was acquired obtained 
prepolymer with 130 deg C 1 Jiour preliminary drying after 
doing, under vacuum of J 3 hPa , by 3 hours solid phase 
condensation polymerization doing with 200 deg C. 

As for PPT resin which it acquires, at Tg45 deg C\ Tm 224 
deg C\ b value 5,1, as for the oligomer content they were 0.3 
wry*. 

When spinning it does above-mentioned PPT resin, as for 
number of spun fiber breaks, in 0. twice/ days, as for Operation 
condition it was satisfactory without eitherdeposit of white 
powder to spinneret face or its periphery. 

In addition, oligomer content in fiber which is acquired was 
0.5 weight%. 

[0015] 

Working Example 2-5 „ Comparative Example 1 

PPT resin where oligomer content differs in Working 
Example 1, by changing temperature and time of solid phase 
condensation polymerization, was acquired. 

When oligomer content uses PPT resin of 1 weight % or less, 
as for number of spun fiber breaks, under one time/ day, as for 
operation condition it was satisfactory, but when PPT resin 
where oligomer content exceeds 1 wcighr% is used, number 
of spun fiber breaks was many, operation condition was 
defect 

[0016] 

Comparative Example 2 

In Working Example 1, it designates time of melt 
polymerization as 4 hours, withoutdoing solid phase 
condensation polymerization PPT resin of intrinsic viscosity 
0.96 was acquired. 

As for oligomer content of this PPT resin with 2.3 wt% , 
making use of this PPT resin when spinning it does, number 
of spun fiber breaks was many, operation condition was the 
defect 

[0017] 

Collecting result of above-mentioned Working Example and 
Comparative Example, it shows in the Table 1 , 
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Lfc^T, *SH<Z> PPT «JJ8B£ffll>*U£, 35c 



[0019] 

[Effects of the Invention] 

According to this invention, color being satisfactory, at 
sametime, PPT resin of high degree of polymerization where 
oligomer content is little is oflered. 

When PPT resin of this invention when with those of high 
degree of polymerization where the oligomer content is little, 
it makes fiber, with yam-making process deposits in the 
spinneret face and vicinity as white powder, causes yarn 
break, makes film, with thermal processing process 
precipitates is not in film surface as the white powder. 

Therefore, if PPT resin of this invention is used, stabilizing 
film of useful fiber and high quality as clothing, and industrial 
material use it can acquire. 
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